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Abstract 
This study aims to determine misconceptions of pre-service teachers studying in the last grade of chemistry and biology 
departments about the greenhouse effect. The 36 item survey, developed by Boyes et al. was subjected to 52 pre-service teachers 
in the last grades studying in chemistry and biology departments through the survey model. The collected data were analysed by 
means of SPSS in percent (%) and in frequency (f). The results showed that the pre-service teachers have some misconceptions 
about what increases the greenhouse effect, the problems stemming from the increase in the greenhouse effect and what should 
be done to decrease the greenhouse effect. Besides, according to the results of Mann Whitney U – test, there is not a statistically 
meaningful difference between the pre-service teachers of chemistry and biology in terms of their conceptual knowledge [U = 
271.000; p > .05].  
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
One of the problems that air pollution causes is the “greenhouse effect”. The greenhouse effect is a result of the 
collection of the gases that absorb sun’s rays with long wavelength. The sun’s rays passing through the atmosphere 
and reaching the surface of the earth are absorbed a little. Reflected towards the space, some of the rays with long 
wavelength is absorbed by vapour and the gases accumulating in the atmosphere and creating the greenhouse effect 
and some other is reflected to the surface again. As a result of this, there happens an increase in the heat in the 
atmosphere near the surface. It is called greenhouse effect (Bozkurt & Cansüngü, 2002), because it resembles the 
heating process happening in greenhouses. While greenhouses let sun’s rays in, they prevent infrared radiation from 
passing through them, which causes the heating. The inside of a greenhouse can be warm even on a cold winter day 
as long as the sun shines (Chiras, 2001). The greenhouse effect is something that secures our existence. Without the 
greenhouse effect, the average temperature on the earth would be about -17 °C (Bush, 2003; Mckinney & Schoch, 
2003).
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In the studies carried out among the students in various levels, it was determined that they have misconceptions 
about the greenhouse effect (Arsal, 2010; Boyes, Chuckran & Stannisstreet, 1993; Boyes & Stanisstreet, 1992; 
Boyes & Stanisstreet, 1993; Boyes & Stanisstreet, 1997a; Boyes & Stanisstreet, 1997b; Bozkurt et.al., 2005; DarçÕn,
Bozkurt & Hamalosmano÷lu, 2006; Groves & Pugh, 1999; Jeffries, Stanisstreet & Boyes, 2001; Pruneau et al., 
2003; Selvi & YÕldÕz, 2009; Spellman, Field & Sinclair, 2003). A misconception is defined as peculiar comments 
and understandings, with resistance to changes, which are gained through experiences and observations of a daily 
life and are scientifically untrue (Bahar, 2003; Halloun & Hestenes, 1985; Trowbridge & McDermott, 1980). The 
misconceptions may prevent pre-service teachers and even their students in future from setting a good relationship 
among various environmental incidents. Considering this fact, pre-service teachers must be environmentally trained 
so that they won’t have any misconceptions about the environment, and can set a good relationship among 
environmental problems, thus becoming environmentally sensitive. There is not a course targeting environmental 
education in the curriculum of chemistry department, while it exist in the semi term VII titled “Protecting the 
Nature”  and in the semi term IX titled “Ecology” in biology department.  
The sensitivity of the individuals and the sufficiency of the education they receive can’t be neglected in the 
solution of environmental problems. To determine the start point of environmental education provided in the family 
and all education-training institutions, the attitudes of individuals towards the environment and the sufficiency of the 
education they have received should be checked. It significantly important within this respect whether the attitudes 
of trainers and teachers who are supposed to play an important part in the formation of next generations towards the 
environment and the education they receive are enough or not (Çabuk & Karacao÷lu, 2003).  
     It is essential to improve environmental conscience of people and to determine their knowledge level in this issue 
and what misconceptions they have (Bozkurt & Aydo÷du, 2004). Through this research, we aim to determine the 
knowledge level of pre-service teachers studying in the last grade of chemistry and biology departments about the 
greenhouse effect, a part of an environmental and global problem.    
2. Method 
52 pre-service teachers studying in Chemistry Education Department (24) and Biology Education Department 
(28) at Ondokuz MayÕs University took part in the study. Of the quantitative research methods, the survey model 
was used in this study, aiming to determine the misconceptions of the pre-service teachers studying in the last grade 
in chemistry and biology departments about the greenhouse effect. In the study, a 36 item survey with three parts 
each of which is composed of 12 items was used (Boyes et al., 1993; Boyes & Stanisstreet, 1992; Boyes & 
Stanisstreet, 1993). The survey, used by Boyes et al. was translated into Turkish and its scope of validity was 
approved by the experts. As a result of the pilot application of the survey, composed of 36 items in Turkish, the 
Cronbach alpha coefficient was found to be .892. Part 1 is composed of items regarding the problems that might 
result from the increase in the greenhouse effect; part 2 is composed of the items regarding the elements which may 
cause an increase in the greenhouse effect and part 3 is composed of the items about decreasing the greenhouse 
effect. The responses of the pre-service teachers to the items in the survey are arranged as “true”, “false” and “no 
idea”.           
2.1. Analysing the Data 
All the statistical processes in analysing the data were carried out by means of SPSS statistic package program. 
Whether there was a meaningful difference among the 52 pre-service chemistry and biology teachers in terms of 
their misconceptions in accordance with their gender (Table 1) and whether there was a meaningful difference 
among pre-service chemistry and biology teachers in the last grade in terms of their misconceptions in accordance 
with their department (Table 2) were evaluated by means of Mann Whitney U–test. The data collected from the 
responses of the pre-service teachers to the items in the survey were analysed in percent (%) and frequency (f). The 
percent and frequency distribution of the results are provided in Table 2, 3 and 4.    
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3. Findings  
The results of Mann Whitney U – test analyses carried out to determine the effect of gender in terms of 
conceptual knowledge of pre-service teachers in chemistry and biology departments are provided in Table 1. 
Table 1. The  results of Mann Whitney U – test analyses in terms of conceptual knowledge of pre-service teachers about the greenhouse effect in 
accordance with their gender
Gender N Mean Rank Sum of Ranks U p
Female  35 26.93 942.50 
282.500 .770 
Male  17 25.62 435.50 
According to the results, there isn’t a statistically meaningful difference among female and male pre-service 
teachers in their conceptual knowledge [U = 282.500; p > .05]. 
The percent (%) and frequency (f) distribution of the responses of pre-service teachers to the items in part 1 of 
the survey regarding the problems stemming from the increase in the greenhouse effect is provided in Table 2. 
Table 2. The percent (%) and frequency (f) distribution of the responses of pre-service chemistry and biology teachers to the items regarding the 
problems that may stem from the increase in the greenhouse effect
Department 
True False No Idea 
Items  F % f % f %
1. If the greenhouse effect gets bigger the earth will get 
hotter. 
C.T. 
B.T.
24 
26 
100.0 
92.9
-
-
-
-
-
2
-
7.1 
2. If the greenhouse effect gets bigger more people will 
get food poisoning. 
C.T. 
B.T.
11 
19 
45.9 
67.9
3
-
12.5 
-
10 
9
41.7 
32.1
3. If the greenhouse effect gets bigger there will be 
more flooding. 
C.T. 
B.T.
15 
19 
62.5 
67.8
1
3
4.2 
10.7 
8
6
33.3 
21.4 
4. If the greenhouse effect gets bigger more fish will be 
poisoned in rivers. 
C.T. 
B.T.
18 
22 
75.0 
78.6
-
2
-
7.1 
6
4
25 
14.3 
5. If the greenhouse effect gets bigger more people will 
get skin cancer. 
C.T. 
B.T.
20 
26 
83.3 
92.8 
-
-
-
-
4
2
16.7 
7.1 
6. If the greenhouse effect gets bigger some of our tap 
(drinking) water will become unsafe to drink. 
C.T. 
B.T.
17 
21 
70.8 
75.0 
-
1
-
3.6 
7
6
29.2 
21.4 
7. If the greenhouse effect gets bigger there will be 
more "bugs" and "pests" on crops. 
C.T. 
B.T.
14 
21 
58.4 
75.0
1
1
4.2 
3.6 
9
6
37.5 
21.4 
8. If the greenhouse effect gets bigger there will be 
changes in the world's weather. 
C.T. 
B.T.
23 
26 
95.8 
92.8
-
2
-
7.1 
1
-
4.2 
-
9. If the greenhouse effect gets bigger more people will 
die of heart attacks. 
C.T. 
B.T.
13 
20 
54.2 
71.4
1
-
4.2 
-
10 
8
41.7 
28.6 
10. If the greenhouse effect gets bigger there will be 
more deserts in the world. 
C.T. 
B.T.
24 
24 
100.0 
85.7
-
1
-
3.6 
-
3
-
10.7 
11. If the greenhouse effect gets bigger some of the ice 
at the North and South Poles will melt. 
C.T. 
B.T.
22 
24 
91.7 
85.7
-
1
-
3.6 
2
3
8.3 
10.7 
12. If the greenhouse effect gets bigger there will be 
more earthquakes. 
C.T. 
B.T.
6
10 
25.0 
35.7 
8
6
33.3 
21.4 
10 
12 
41.7 
42.9
     “C.T.”: Chemistry pre-service teachers, “B.T.”: Biology pre-service teachers. 
Examining Table 2, we can conclude that the pre-service chemistry (%100) and biology (%92.9) teachers believe 
that the increase in the greenhouse effect will make the world warmer and warmer. The pre-service chemistry and 
biology teachers correctly set the relationship that the increase in the greenhouse effect will cause seasonal changes 
(%95.8; %92.8) and the glaciers in the Moth and South Poles to melt (%91.7; %85.7) and also it will increase the 
prevalence of flood (%62.5; %67.8). All the pre-service chemistry teachers and %85.7 of those in biology 
department correctly set the relationship that the increase in the greenhouse effect will cause the desertification of 
more land in the world.  The fact that %83.3 of the pre-service chemistry teachers and %92.8 of the pre-service 
biology teachers expressed that more people would have skin cancer due to the increase in the greenhouse effect 
indicated that most of them set a wrong relationship. The pre-service chemistry and biology teachers answered 
correctly by stating that the increase in the greenhouse effect causes river contamination which damages fish 
(%75.0; %78.6), water contamination which is undrinkable (%70.8; %75.0)  and more people dying of heart attacks 
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(%54.2; %71.4). In addition, it is considerable that %41.7 of pre-service chemistry teachers have no idea about the 
fact that more people dye due to the increase in the greenhouse effect. It was seen that %45.9 of the pre-service 
chemistry teachers and %67.9 of the pre-service biology teachers set a wrong relationship, responding as “true” to 
the item that more people are poisoned by food when the greenhouse effect increases. Moreover, %41.7 of pre-
service chemistry teachers and %32.1 of the pre-service biology teachers expressed that they had no idea about this 
item. The rate of the pre-service chemistry teachers who correctly responded by saying true to the item that the 
increase in the greenhouse effect causes an increase in insects and pesticides is %58.4 while this rate is %75.0 for 
the pre-service biology teachers. %37.5 of the pre-service chemistry teachers stated that they had no idea. To the 
item that more earthquakes occur as a result of the increase in the greenhouse effect, %41.7 of pre-service chemistry 
teachers and %42.9 of pre-service biology teachers stated that they had no idea; on the other hand, %25.0 of 
chemistry teachers and %35.7 of the pre-service biology teachers set a wrong relationship by saying true. %33.3 of 
the pre-service chemistry teachers set a correct relationship by saying true. The percent (%) and frequency (f) 
distribution of the responses of pre-service teachers to the items in part 2 of the survey regarding the agents that may 
cause an increase in the greenhouse effect is provided in Table 3. 
Table 3. The percent (%) and frequency (f) distribution of the responses of pre-service chemistry and biology teachers to the items regarding the 
agents that may cause an increase in the greenhouse effect.
Department 
True False No Idea 
Items F % f % f %
13. The greenhouse effect is made worse by rubbish 
dumped in rivers and streams. 
C.T. 
B.T.
9
17 
37.5 
60.7 
7
5
29.2 
17.9 
8
6
33.3 
21.4 
14. The  greenhouse  effect  is  made  worse  because  too  
many of the sun's rays get to the earth.
K.T. 
B.T.
15 
21 
62.5 
75.0
4
5
16.7 
17.8 
5
2
20.8 
7.1 
15. The greenhouse effect is made worse by too much 
carbon dioxide in the air. 
C.T. 
B.T.
15 
25 
62.5 
89.3
2
1
8.4 
3.6 
7
2
29.2 
7.1 
16. The greenhouse effect is made worse by too much 
ozone near the ground. 
C.T. 
B.T.
10 
10 
41.7 
35.7
9
11 
37.5 
39.3
5
7
20.8 
25.0 
17. The greenhouse effect is made worse by too much 
litter in the streets. 
C.T. 
B.T.
14 
20 
58.4 
71.4
4
5
16.7 
17.8 
6
3
25.0 
10.7 
18. The greenhouse effect is made worse by gas from 
rotting waste. 
C.T. 
B.T.
22 
26 
91.7 
92.8
1
1
4.2 
3.6 
1
1
4.2 
3.6 
19. The greenhouse effect is made worse by radioactive 
waste from nuclear power stations. 
C.T. 
B.T.
16 
23 
66.7 
72.1
2
-
8.3 
-
6
5
25.0 
17.9 
20. The greenhouse effect is made worse by acid in the 
rain. 
C.T. 
B.T.
9
20 
37.5 
71.4 
7
3
29.2 
10.7 
8
5
33.3 
17.9 
21. The greenhouse effect is made worse by CFC gas 
from spray cans. 
C.T. 
B.T.
18 
20 
75.0 
71.4
-
2
-
7.1 
6
6
25.0 
21.4 
22. The greenhouse effect is made worse by gas which 
comes from artificial fertilisers. 
C.T. 
B.T.
19 
21 
79.2 
75.0
1
1
4.2 
3.6 
4
6
16.7 
21.4 
23. The greenhouse effect is made worse by holes in the 
ozone layer. 
C.T. 
B.T.
14 
23 
58.4 
82.1
4
1
16.7 
3.6 
6
4
25.0 
14.3 
24. The greenhouse effect is made worse because the 
sun's rays cannot escape from the earth. 
K.T. 
B.T.
21 
22 
87.5 
78.5
-
-
-
-
3
6
12.5 
21.4 
      “C.T.”: Chemistry pre-service teachers, “B.T.”: Biology pre-service teachers. 
Examining Table 3, we can see that %62.5 of the pre-service chemistry teachers and %75.0 of the pre-service 
biology teachers correctly responded to the item that the more sun’s rays reaches the surface, the more the 
greenhouse effect increases. %87.5 of the pre-service chemistry teachers and %78.5 of the pre-service biology 
teachers set a correct relationship by stating that sun’s rays not leaving the earth would cause an increase in the 
greenhouse effect. Most of them correctly expressed that the gases emerged from rotted garbage (%91.7; %92.8), an 
increase in the amount of CO2 in the air (%62.5; %89.3), CFC (chlorofluorocarbon) in sprays (%75.0; %71.4) and 
the gases emerging from artificial fertilisers (%79.2; %75.0) increase the greenhouse effect. To the item that an 
increase in the amount of ozone around the earth would increase the greenhouse effect, %41.7 of the pre-service 
chemistry teachers responded as true and %37.5 as false; %35.7 of the pre-service biology teachers responded as 
true and %39.3 as false. Those who say true set a wrong relationship between the increase in the amount of ozone 
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and  the  increase  in  the  greenhouse  effect.  For  the  item  that  the  slimming  in  ozone  layer  would  increase  the  
greenhouse effect, %58.4 of the pre-service chemistry teachers and %82.1 of the pre-service biology teachers set a 
wrong relationship by saying true while %25 of the pre-service chemistry teachers stated that they had no idea. To 
the item that the garbage thrown into rivers and streams increases the greenhouse effect, the pre-service chemistry 
teachers responded as true (%37.5), have no idea (%33.3) and false (%29.2) while %60.7 of the pre-service biology 
teachers responded as true. To the item that the garbage thrown into streets increases the greenhouse effect, the pre-
service chemistry teachers responded as true (%58.4) and have no idea (%25.0) while %71.4 of the pre-service 
biology teachers responded as true. The correct responses of the pre-service teachers to the item that the greenhouse 
effect would increase depending on the increase in radioactive contamination (%66.7, %72.1) resulting from nuclear 
power  plants  and  in  the  amount  of  acid  in  the  rain  (%37.5,  %71.4)  are  due  to  the  fact  that  they  set  a  wrong  
relationship among environmental problems.%33.3 of the pre-service biology teachers stated that they had no idea 
about whether the increase in amount of acid in rain would increase the greenhouse effect. The percent (%) and 
frequency  (f)  distribution  of  the  responses  of  pre-service  teachers  to  the  items  in  part  3  of  the  survey  about  
decreasing the greenhouse effect is provided in Table 4. 
Table 4. The percent (%) and frequency (f) distribution of the responses of pre-service chemistry and biology teachers to the items about 
decreasing the greenhouse effect
Department 
True False No Idea 
Items  F % f % f %
25. The greenhouse effect can be made smaller by 
having nuclear power stations instead of coal power 
stations. 
C.T. 
B.T.
10 
11 
41.6 
39.3
2
3
8.3 
10.7 
12 
14 
50.0 
50.0
26. The greenhouse effect can be made smaller by 
eating healthy foods. 
C.T. 
B.T.
7
9
29.2 
32.2
12 
8
50.0 
28.6
5
11 
20.8 
39.3
27. The greenhouse effect can be made smaller by 
keeping beaches clean. 
C.T. 
B.T.
8
19 
33.4 
67.9 
7
4
29.2 
14.3 
9
5
37.5 
17.9 
28. The greenhouse effect can be made smaller by using 
unleaded petrol (gasoline). 
C.T. 
B.T.
16 
14 
66.7 
50.0
1
3
4.2 
10.7 
7
11 
29.2 
39.3
29. The greenhouse effect can be made smaller by 
reducing the number of nuclear bombs in the world. 
C.T. 
B.T.
12 
21 
50.0 
75.0
4
3
16.7 
10.7 
8
4
33.3 
14.3 
30. The greenhouse effect can be made smaller by 
planting more trees in the world. 
C.T. 
B.T.
22 
24 
91.6 
85.7
-
2
-
7.2 
2
2
8.3 
7.1 
31. The greenhouse effect can be made smaller by 
making our electricity from wind, waves and tides. 
C.T. 
B.T.
14 
18 
58.4 
64.3
3
1
12.5 
3.6 
7
9
29.2 
25.0
32. The greenhouse effect can be made smaller by using 
recycled paper more. 
C.T. 
B.T.
21 
25 
87.5 
89.3
1
-
4.2 
-
2
3
8.3 
10.7 
33. The greenhouse effect can be made smaller by 
protecting rare plants and animals. 
C.T. 
B.T.
11 
20 
45.8 
71.5
6
4
25.0 
14.3 
7
4
29.2 
14.3 
34. The greenhouse effect can be made smaller by not 
wasting electricity. 
C.T. 
B.T.
17 
22 
70.8 
78.6
2
2
8.3 
7.1 
5
4
20.8 
14.3 
35. The greenhouse effect can be made smaller by 
reducing starvation in the world. 
C.T. 
B.T.
4
4
16.7 
14.3 
10 
14 
41.7 
50.0 
10 
10 
41.7 
35.7 
36. The greenhouse effect can be made smaller by not 
using cars so much. 
C.T. 
B.T.
20 
28 
83.3 
100.0
3
-
12.5 
-
1
-
4.2 
-
    “C.T.”: Chemistry pre-service teachers, “B.T.”: Biology pre-service teachers. 
In Table 4, %41.6 of the pre-service chemistry teachers and %39.3 of the pre-service biology teachers stated 
that nuclear power plants rather that those run on coal would decrease the greenhouse effect. Half of those in both 
departments (%50.0, %50.0) responded that they had no idea to the same item. The pre-service teachers expressed 
that generating electricity out of waves and wind (%58.4, %64.3), recycling paper (%87.5, %89.3), planting more 
tree (%91.6, %85.7), saving electricity (%70.8, %78.6) and not driving unnecessarily (%83.3, %100) would 
decrease the greenhouse effect. %50.0 of the pre-service chemistry teachers and %75.0 of the pre-service biology 
teachers set a wrong relationship between nuclear contamination and the greenhouse effect by saying that a decrease 
in the number of nuclear bombs would decrease the greenhouse effect; on the other hand, %33.3 of the pre-service 
chemistry teachers stated that they had no idea. To the item that protecting animals and plants would decrease the 
greenhouse effect, %45.8 of the pre-service chemistry teachers responded as true while %29.2 of them had no idea; 
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however, %71.5 of the pre-service biology teachers responded to the same item as true. To the item that keeping our 
coasts clean would decrease the greenhouse effect, %33.4 of the pre-service chemistry teachers responded as true, 
%37.5 responded as no idea while %67.9 of the pre-service biology teachers responded as true. Considering the 
responses to both of these items, we can conclude that the relationships about decreasing the greenhouse effect were 
set in a wrong way by the pre-service teachers. This is because both elements don’t decrease the greenhouse effect. 
To the item that using unleaded gasoline decreases the greenhouse effect, %66.7 of the pre-service chemistry 
teachers and %50.0 of the pre-service biology teachers responded as true, which is a wrong relationship. To the item 
regarding the effect of consuming healthy food on decreasing the greenhouse effect, % 29.2 of the pre-service 
chemistry teachers responded as true, %50.0 responded as false and %20.8 responded as no idea while % 32.2 of the 
pre-service biology teachers responded as true, %28.6  responded as false and %39.3 responded as no idea. To the 
item that elevating the starvation in the world decreases the greenhouse effect, % 41.7 of the pre-service chemistry 
teachers responded as false and %41.7 responded as no idea while %50.0 of the pre-service biology teachers 
responded as false and %35.7 responded as no idea. The results of Mann Whitney U – test analyses carried out to 
examine the effect of the department the pre-service chemistry and biology teachers study in on their conceptual 
knowledge are provided in Table 5.  
Table 5. The results of  Mann Whitney U – test analyses targeting the effect of the department the pre-service chemistry and biology teachers 
study in on their conceptual knowledge
Department N Mean Rank Sum of Ranks U p
Chemistry 24 29.21 701.00 
271.000 .233 
Biology 28 24.18 677.00 
It was seen that there isn’t a statistically meaningful difference between these two departments in terms of the 
conceptual knowledge of the pre-service teachers according to the results of Mann Whitney U – test analyses [U = 
271.000; p > .05]. 
4. Results and discussion 
It was revealed that there is no meaningful difference in the conceptual knowledge of pre-service teachers in 
terms of their genders [U = 282.500; p > .05] and departments [U = 271.000; p > .05].  
Considering the responses of the pre-service chemistry and biology teachers to the items in the survey regarding 
the problems that may stem from the increase in the greenhouse effect;   
- It is seen that they have enough knowledge to set a correct relationship that the temperature of the earth will 
increase, more floods will occur, there will be seasonal changes, there will be more desertification in the world, the 
glaciers  in  the  North  and  South  Poles  will  melt,  the  fish  in  rivers  will  be  poisoned,  there  will  be  a  shortage  of  
drinkable water, there will be an increase in pesticides and more people will die of heart attacks as a result of the 
increase in the greenhouse effect. Through the study carried out among graduate students, Boyes & Stanisstreet 
(1992) revealed that almost the entire students think that as the greenhouse effect increases, so does the prevalence 
of floods.     
- It was determined that they have some misconceptions that more people will have skin cancer and more people 
will go through food poisoning. The study carried out by Boyes & Stanisstreet (1998) among the students aged 13-
14 to explore their apprehensions about the relationship between the increase in skin cancer and globally 
environmental events revealed that too many students mistook infrared radiation for ultraviolet rays and thought that 
the greenhouse effect was influential in the increase in skin cancer.         
- The pre-service teachers have a misconception that more earthquakes will occur. Furthermore, it is a considerable 
result that a large number of them have no idea.  
Considering the responses of the pre-service chemistry and biology teachers to the items in the survey as to what 
may increase the greenhouse effect;   
It was revealed that they have some knowledge that carbon dioxide (CO2) is the most prevailing greenhouse gas 
and the increase in its amount in the air will increase the greenhouse effect, more sun’s rays reaching the earth, sun’s 
rays not leaving the earth, chlorofluorocarbon (CFC) and the gases emerging from artificial fertilisers and rotted 
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wastes increase the greenhouse effect. In the study carried by Boyes & Stanisstreet (1992), it was stated that most of 
graduate students think that CO2 is a greenhouse gas; in the study carried out by KÕOÕnç, Stanisstreet & Boyes (2008) 
most of secondary school students (%82) think that CO2 is a greenhouse gas.  
- It was seen that there are some pre-service teachers who have the misconception that radioactive contamination, 
increasing acid rain, waste dumping in rivers, streams and streets will increase the greenhouse effect. It is obvious 
that they set a wrong relationship between environmental contamination and the greenhouse effect. Besides, the 
study revealed that the pre-service teachers have the misconception about the cause and effect of different 
environmental problems like that an increase in the amount of ozone and slimming ozone layer increase the 
greenhouse effect. According to the results of the study carried out by Boyes & Stanisstreet (1997a), most of the 
students think that the holes in the ozone layer cause the greenhouse effect. Selvi & YÕldÕz (2009) determined that 
the pre-service biology teachers have a wrong opinion that acid rain and dumping wastes in rivers and streams 
increase the greenhouse effect. Groves & Pugh (1999) found in their study that pre-service primary school teachers 
have the misconception that one of the causes of the greenhouse effect is acid rain. 
Considering the responses of the pre-service chemistry and biology teachers to the items in the survey about 
decreasing the greenhouse effect; 
- They think that using nuclear power plants, planting more trees, generating electricity out of wind and waves, 
recycling paper, not wasting electricity and not driving unnecessarily are essential to decrease the greenhouse effect. 
It is considerable that %50,0 of the pre-service teachers in both departments stated that they had no idea about this 
issue. The study carried out by Boyes & Stanisstreet (1992) showed that most of the students think planting trees 
and consuming recycled paper to be factors which would decrease the greenhouse effect. In the same study, it was 
seen that most of the students think that the greenhouse effect would decrease by driving vehicles less and 
generating electricity by means of renewable energy. These results support the results obtained in our study. 
- It was seen that there are some pre-service teachers who have the misconception that using unleaded gasoline, 
protecting endangered animals and plants, consuming healthy food and keeping our coasts clean would decrease the 
greenhouse effect. Keeping the coasts clean is an issue in environmental pollution and it was seen that they have 
misconceptions while relating different environmental problems to each other. The study carried out by Boyes & 
Stanisstreet (1992) concluded that the graduate students in the first grade had the misconception that using unleaded 
gasoline would alleviate the global warming. 
At the end of the study it was concluded that the pre-service chemistry and biology teachers have some 
misconceptions about what increases the greenhouse effect, the problems stemming from the increase in the 
greenhouse effect and what should be done to decrease the greenhouse effect. Considering the fact that the education 
teachers provide for students will affect their knowledge and attitudes for years (Boyes & Chambers, 1995), what 
misconceptions pre-service teachers have about the greenhouse effect should be determined and the most 
appropriate educational program should be developed and implemented to eliminate these misapprehensions.    
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